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PREFACE 









This manyal provides basic information on 
the CDC® Emulation Couplers DY159-A and 
DY159-B which are part of a Network Proces- 
sor Unit. Sufficient data is included in 
this document to enable customer engineers 
to install and service the coupler. 

The network processor unit with the emula- 
tion coupler emulates 6671 and 6676 data set 
controllers to permit direct replacement. 

The A and B version cabinets referenced in 
this manual are described in the Network 



Publication Title 

6671/6676 Emulation Controlware, Reference Manual 

2550-100 Emulator 6671/6676, Installation Handbo9k 

255X Network Processor Unit, Hardware Maintenance 
Manual 

255X Network Processor Unit, Hardware Reference 
Manual 

255X Network Processor Unit, Site Preparation 
Manual 

Controlware Product Configurator 255O-10O 

CYBER 70, Models 72/73/74 Computer Systems, 
Instructi,on Description 

6000/CYBER 70 System Maintenance Monitor, 
Reference M^nyal, Volume 5 

CYBER 70, Model 72 Computer System, Reference 
Manual, Volume 1 

6400/6500/6600 Computer Systems, Reference Manual 

MP17 I/O Extender Unit, Hardware Reference Manual 

255X Network Processor Unit Equipment Cabinets, 
Hardware Maintenance Manual 



Processor Unit Equipment Cabinets manual. 
Changes to the coupler cables were made to 
accommodate the B version cabinet, which 
contains electromagqetic interference pro- 
tection features. 

The related publications listed below are 
available through the CDC Literature and 
Distribution Services, 308 North Dale 
Street, St. Paul, Minnesota 55103. 
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The network processor unit (NPU) handles all 
communications between a host and a network 
of terminals. The coupler acts as a go- 
between for the host and the processor 
within the NPU. In this capacity the 
coupler buffers all signals from the host 
to the processor and all signals from the 
processor to the host. 

A typical NPU is illustrated in figure 1-1. 
As shown in figure 1-2, the NPU contains 
eight basic blocks; the coupler, proces- 
sor, memory, cassette, multiplexer, cyclic 
encoder, line adapter, and multiplex 
adapter. A separate hardware maintenance 
manual is available on each of these items. 
The overall function of the coupler is 
clearly shown in figure 1-3. The following 
paragraphs describe the physical and func- 
tional characteristics of the coupler. 

PHYSICAL DESCRIPTION 

The coupler consists of two circuit cards 

I and associated cables. Each circuit card 
fits into the processor card cage, which 
is located at the top of the NPU cabinet. 
See figure 1-4. 

I The coupler occupies slots C and B. If 
two couplers are included in the NPU, 
the second one occupies slots AA and AB. 
The circuit c?ird on the left or in slot 
C is the NPU interface. The circuit 
card on the right or in slot B is the 
channel synchronizer. Circuit card 
locations are shown in figure 1-5. 

Both circuit cards have edge connectors 
which plug into mating connectors in the 
backplane of the card cage. Three jumper 
cables at the front of the bay connect the 
two cards together. Backplane wiring and 
a jumper cable connect the interface to 
the processor. Cables from the host connect 
to the synchronizer at the back of the card 
cage. The following paragraphs describe 
the synchronizer, the interface, and major 
cables. 



SYNCHRONIZER 

The synchronizer is a printed circuit card 
containing mostly integrated circuits in 
standard packages. Some discrete-component 
circuits are also on the card. Five 
DIP-type switches on the synchronizer 
must be set prior to installation. A 
potentiometer is located on the front edge 
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of the card so that it is accessible 
after the coupler is installed. All con- 
nections between the host and coupler are 
made to the synchronizer. 



INTERFACE 

The interface is a printed circuit card 
containing mostly integrated circuits in 
standard packages. A toggle switch is 
located on the front edge of the card so 
that it is accessible after the coupler 
is installed. All connections between the 
coupler and the processor are made to 
the interface. 



MAJOR CABLES 

Three short ribbon cables connect Jl, J2, 
and J3 of the synchronizer to Jl, J2, and J3 
of the interface. The J] cable has 20 con- 
ductors and is mainly used for spares and 
modifications. Both the J2 and J3 cables 
contain 50 conductors each and carry the 
major signals between circuit cards. Jl, 
J2, and J3 are mounted on the front edge 
of each circuit card. 

Two 19-conductor coaxial cables connect the 
synchronizer to the host. The length of 
each cable must be exactly 75 feet (22.? m) 
and is made from three sections. A 5-foot 
(1.5-m) section is directly connected to 
the coupler for each cable, or in the B 
version NPU cabinets, the 5-foot cable con- 
nects to a cable enclosure assembly and then I 
to the 65-foot (19.8-m) cable. This section] 
is then connected to a 6 5- foot section, 
which would be connected to another 5- foot 
section before connecting to the host. 

A typical installation of two couplers is 
shown in figure 1-6; cabling to coupler 1 
showg the 65-foot cable cojnbined with an 
optional 5-foot cable provided in the cable 
set. 

FUNCTIONAL DESCRIPTION 

The host can be connected to from one to 
eight external equipments. Each equipment 
connected to it is assigned a mutually 
exclusive address number of to 7 . The 
coupler has four such addresses, which the 
host recognizes as four separate equipments. 
One or more of these addresses can be turned 
off if it is not to be used. Equipment 
switches on the synchronizer are preset 
to the addresses assigned to the NPU. 
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Figure 1-2. Functional Blocks of the NPU 
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Figure 1-4. Front View of NPU Cabinet 
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Figure 1-5. circuit Card Locations 
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All external equipments connected to the 
host are daisy chained and separated by 75 
feet (22.8 m) of coaxial cable. The NPU 
may be directly connected to the host as 
shown in figure 1-6 or it may be anywhere 
in the daisy chain. The precise require- 
ment of 75 feet (22.8 m) for cable length 
constitutes a propagation delciy of 100 
nanoseconds. When the host puts a word 
on the communications channel, it asks of 
each equipment, "Are you the equipment 
that I want to talk to? If you are or 
not, pass on this word to the next equip- 
ment in exactly 100 nanoseconds. If you 
are, then process this word and pass back 
the information that I want." See figure 
1-7. 

The coupler is controlled by the host, and 
the direction of data and signals refer to 
the host. Output data travels from the 
host to the coupler via the pass-on cable. 
Input data travels to the host from the 
coupler via the pass-back cable. 

Before sending or receiving data, the host 
sends a function signal and a 12-bit func- 
tion word to the coupler. Bits 9 through 
11 contain the equipment number. Bits 
and 1 contain one of three commands: 
output data, send status, or input data. 
If the equipment number is one that has 
been assigned to the coupler, the coupler 
will send an inactive signal to the host. 
Further transmission between coupler 
and host depends on the coitmiand in the 
function word. 



OUTPUT DATA 

If the command is to output data, the host 
sends a full signal and a data word to the 
coupler. The coupler then sends a empty 
signal to the host, stores the data word, 
and waits for the next data word. This 
process is repeated until all data has been 
transmitted, which is indicated when the 
host sends an inactive signal to the 
coupler. Data may be transferred at a 
rate of one million characters per second 
or two million characters per second 



depending on the type of host. Both 
transfer rates use the same basic timing 
sequence for data output. See figure 1-8. 

Because terminals connected to the NPU may 
transfer data at a slower rate then the 
host, the output data must be protected. 
This is done as follows. When the coupler 
stores the output data, a protect bit is 
set. When this same data goes out to a 
terminal device, the protect bit is cleared. 
If the host tries to output additional data 
to the same terminal device before the 
protect bit is cleared, a character reject 
bit is set. The new data is rejected, and 
this fact is sent to the host on the next 
input data command. The host will then 
keep sending the same data until the pro- 
tect bit is cleared. 



INPUT DATA 

If the command is to input data, the coupler 
sends a full signal and a data word to the 
host. The host then sends an empty signal 
to the coupler. This process is repeated 
until all data has been transmitted, which 
is indicated when the coupler sends an 
inactive signal to the host. However, the 
input data process can be terminated at 
any time by the host sending an inactive 
signal to the coupler. The timing sequence 
for data input is shown in figure 1-9. 

Because terminals connected to the NPU may 
transfer data when the host is busy, the 
input data must be protected. This is done 
as follows. When the coupler stores the 
input data, a protect bit is set. When 
this same data is transferred to the host, 
the protect bit is cleared. If the termi- 
nal device sends input data before the 
protect bit is cleared j the coupler will 
reject the data. However, the new input 
data is held in the processor until the 
protect bit is cleared. 



SEND STATUS 

If the command is to send status, the 
coupler sends a full signal and a data word 
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Figure 1-7. Coupler in a Typical Daisy Chain 
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to the host. This data word contains the 
requested status. The host will then ter- 
minate the communications by sending an 
inactive signal to the coupler. The timing 
sequence for status requests is the same as 
for data input (figure 1-9) . 



CHARACTERISTICS 

The electrical, physical, and environmental 
characteristics of the coupler are given 
in table 1-1. 
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NOTES: 1. MINIMUM TIMES ARE GIVEN ABOVE FOR TWO RATES OF DATA 

TRANSFER. THE ACTUAL TIMES ARE DEPENDENT ON SOFTWARE. 

2. ACTUAL TIME IS A MULTIPLE OF THE MINIMUM TIME. 

3. MAXIMUM TIME IS 450 ns FOR THE TRANSFER RATE OF 2 Mc/<. 

4. MAXIMUM TIME IS A MULTIPLE OF ONE-THIRD THE MINIMUM TIME. 



Figure 1-9. Data Input Sequence 
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TABLE 1-1. 



COUPLER CHARACTERISTICS 









Parameter 


Value 


Electrical 




Input Voltage 


+5.0 +.25 V dc, 6.0 amp 


Logic Levels 


standard TTL 


Logic Polarity 


positive 


Data Transfer Rate 


IM or 2M C/S maximum 


Physical 




Circuit Cards 


2 each 


Length 


14 inches (356 mm) 


Width 


11 inches (279 mm) 


Thickness 


0.063 inches (1.6 mm) 


Weight (2 cards) 


2.4 lb (1.1 kg) 


Coaxial Cables 


2 each 70 feet (21.3 m) 




or 65 feet (19.8 m) 




4 each 5 feet (1.5 m) 


Ribbon Cables 


1 each 20-conductors 




2 each 50-conductors 


Jumper Cable 


1 each 


Power Jumper 


1 each (optional) 


Environmental 




Temperature Range 


50 to gS-F (10 to 35°C) 
operating 




14 to 122°F (-10 to 50°C) 
nonoperating 


Temperature Change 


18°F/h (10°C/h) operating 




27°F/h (15''C/h) nonoperating 


Humidity Range 


20 to 80% operating 




10 to 90% nonoperating 


Humidity Change 


10%/h operating 


Dew-point Temperature 


79''F (26'>C) maximum 




25°F (-4°C) minimum 


Altitude above Sea Level 


6000 ft (1830 m) maximum 


Altitude below Sea Level 


1000 ft (305 m) maximum 
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OPERATION 



The coupler has no operating controls and 
does not require programming. However, 
there are seven controls in the coupler; 
and the Network Processor Unit, of which 
the coupler is a part, does require pro- 
gramming. This section describes controls 
and delineates word formats. 



CONTROLS 

The location and function of the controls 
on the two circuit cards are given in the 
following paragraphs. These controls are 
the equipment switches, the clock adjust- 
ment controls, and the coupler select 
switch. 



COUPLER SELECT SWITCH 

The coupler select switch SI is a two posi- 
tion toggle located on the interface. See 
figure 2-3. Switch SI enables the processor 
to differentiate between two couplers in 
the same network processor unit. The two 
switch positions are labeled 3 (for up) and 
2 (for down) . T?he position to which the 
switch is set depends on the program in 
the NPU. 



WORD FORMATS 

The formats of the function word and the 
status word are given in the following 
paragraphs. 
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EQUIPMENT SWITCHES 

The four equipment switches, SI through S4 , 
are located on the synchronizer. See 
figure 2-1. Each of these switches have 
eight individually selectable positions 
contained in a single package. See figure 
2-2. The positions are niirabered from 
to 7, and one of them may be selected by 
setting it to ON. After selecting one 
position, set all other positions of that 
switch to OFF. No two switches should have 
the same position selected. 

Each equipment switch if selected by the 
host will in effect connect the host to a 
particular set of terminals. Switch SI 
is associated with one set of terminals; 
switch S2 is associated with another set; 
and switches S3 and S4 are each associated 
with still other sets. The position to 
which each switch is set depends on the 
program in the host. Setting all positions 
of an equipment switch of OFF will in 
effect disconnect a set of terminals. 



FUNCTION WORD 

The function word contains 12 bits and 
originates in the host. Bit zero is the 
least significant. The format of the func- 
tion word is shown in figure 2-4. Binary 
command codes contained in bits and 1 
are: 00 is no action; 01 is output data; 
10 is send status; and 11 is input data. 
Bits 3 through 8 are used for maintenance. 
The equipment number, as defined by the 
host program, is contained in. bit 9 
through 11. 

The word stored in the F register is 
principally the same as the function word 
with the following exceptions. Bits 9 
and 10 contain an equipment address which 
defines which set of terminals the host 
is addressing. Bit 11 indicates that the 
coupler has been selected by the host for 
communications . 



STATUS WORD 
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CLOCK ADJUSTMENT 

The clock adjustment switch S5 and the 
clock adjustment R6 are located on the 
synchronizer. Switch S5 has eight indi- 
vidually-selectable positions contained in 
a single package (figure 2-2) . The 
positions are labeled A through H, and 
one or more of them may be selected by 
setting them to ON. This switch, which 
is preset at the factory, provides for an 
adjustment of clock pulse width and leading 
edge. Potentiometer R6 , which is also 
preset at the factory, is a fine adjust- 
ment of the leading edge of the clock 
pulse. This adjustment can be made with 
the coupler installed. 
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The status word contains 12 bits and orig- 
inates in the coupler. Bit zero is the 
least significant. The format of the 
status word is shown in figure 2-5. Status 
bits 0, 1, 4, and 5 carry information on 
one of four sets of terminals. Bit 1 
indicates that data from one of the ter- 
minals ip waiting to be transmitted to the 
host. Bit says that the host did not 
input data before additional data arrived 
from that same terminal; as a result, the 
new data was lost. Actually the new data 
was retained in a register. 

If the host does not output data within a 
specific time frame, bit 4 indicates that 
an output data failure has occurred. 
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Figiire 2-1. Synchronizer Controls 



This time frame is determined by the data 
transfer rate of the receiving terminal. 
Bit 5 indicates that a parity error exists 
in memory. 



Function word commands clear the status 
bits. Input data clears bits and 1; 
output data clear bit 4; and send status 
clear bit 5. 
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Figure 2-2. DIP Switches 
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Fl9ure 2-3. Interface Controls 
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Figure 2-4. Function Word Format 
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Figure 2-5. Status Word Format 
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Installation and checkout of the coupler is 
usually performed as a part of the instal- 
lation and checkout of a Network Processor 
Unit. The NPU installation procedure 
includes a thorough checkout at the factory 
and on the site. The procedures in this 
section are for installing a coupler as an 
add-^on or replacement to an existing sub- 
system. The following paragraphs contain 
data on uncrating, installing and checking 
out a coupler. 



UNCRATING 

If the coupler is received already in- 
stalled in a card cage, refer to the NPU 
hardware maintenance manual for uncrating 
instructions. If the coupler is received 
in a padded container, carefully unpack the 
major parts and check them for damage. See 
tables 3-1 and 3-2. If anything is damaged, 
refer to the field procedures guide for 
disposition of damaged equipment. 



INSTALLATION 

Perform the installation in the order given, 
skipping over paragraphs that are not 
applicable. Refer to the site preparation 
documents as needed. The installation 
sequence is given first, and then each item 
in the sequence is expanded to a complete 
procedure. Identify each item from the 



table of major components, tables 3-1 and 
3-2. 



INSTALLATION SEQUENCE 

1. Install power jumper cable (figure 3-1) 
at rear of card cage. 

NOTE 

The power jumper is only installed 
if an external 5 V dc supply is 
not wired to the coupler. Normally 
the external supply is used to 
permit pass-on and pass-back oper- 
ations when NPU power is removed. 

2. Install jumper cable (figure 3-1) at 
rear of card cage. 

3. Install coaxial cables (figure 3-2) on 
connectors at rear of card cage. 

4. Set equipment switches (figure 2-1) on 
synchronizer. 

5. Install ribbon cables (figure 3-3) 
between synchronizer and interface. 

6. Install both circuit cards concurrently 
into card cage (figure 1-5) . 

7. Set coupler select switch on interface 
card. 



TABLE 3-1. DY159-A EMULATION COUPLER AND CABLE SET, MAJOR COMPONENTS 






o 



Description 


Part Number 


Quantity 


Synchronizer circuit card \ _„_.-„t 
Interface circuit card / ^^^ version 

or 
Synchronizer circuit card ) , version+ 
Interface circuit card f ^"^"^ version 

Ribbon cable, 50 conductors 
Ribbon cable, 20 conductors 
Jumper cable, 3 connectors 
Power jumper (optional) 


74873038 
74872961 

74873040 
74872963 

74843700 

74845800 
74870828 
88964500 


1 
1 

1 
1 

2 
1 
1 

1 


Cable set (purchased separately with DY159-A) 

- Coaxial cable, 65 ft (19.8 m) 

- Coaxial cable, 5 ft ( 1.5 m) 

- Coaxial cable, 5 ft ( 1.5 m) 


19191600 

52675100 

88947800 

+t74875766 


2 
2 

4 


tonly one first version or second version card set is required. 
First version and second version cards in combination are not compatible. 

''"'^Used with EMI (B version) cabinets 
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TABLE 3-2. DY159-B EMULATION COUPLER, MAJOR COMPONENTS 



Description 


Part Number 


Quantity 


Synchronizer circuit card 


74873040 


1 


Interface circuit card 


74872963 


1 


Ribbon cable, 50 conductors 


74843700 


1 


Ribbon cable, 20 conductors 


74845800 


1 


Jumper cable, 3 connectors 


74870828 


1 


Power cable (optional) 


88964500 


1 


Cable set (supplied with DY159-B) 






- Coaxial cable, 65 ft (19.8 m) 


19191600 


2 


- Coaxial cable, 5 ft ( 1.5 m) 


52675100 


2 


- Coaxial cable, 5 ft ( 1.5 m) 


74875766 


4 
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POWER JUMPER 

1. Plug power jumper 88964500 into pins 

1 through 4 of slot B. See figure 3-1. 

2. If two couplers are to be installed, 
plug another power jumper 88964500 into 
pins 1 through 4 of slot AB (figure 3-1) 



JUMPER CABLE 



1. 



3. 



Plug PI of jumper cable 74870828 into 
pins 280 through 294 of slot AA (figure 
3-2) . The top conductor should be 
connected to the top pin. 

Plug P2 of the jumper cable into pins 
280 through 294 of slot C. 

Plug P3 of the jumper cable into pins 
280 through 294 of slot G. 



COAXIAL CABLES 

The DY159-A coupler cables are installed 
in the A version cabinet as shown in figure 



3-4. The DY159-B coupler cables are 
installed in the B version cabinet as shown 
in figure 3-5. 

CAUTION 

When installing pass-on and pass- 
back cable connectors to the back- 
plane pins, tie each 5-foot coaxial 
cable to the supporting structure 
of the bay. If this is not done, 
backplane pins may be bent or per- 
manently damaged. 

NOTE 

If the coupler is the only equip- 
ment to be connected to the host 
or the last one on the daisy chain, 
the pass-on and pass-back cables 
to the next equipment are not 
required. 

If the host is provided with two 
5- foot cables, they can be used in 
place of the 5-foot cables extend- 
ing from the 65-foot pass-on and 
pass-back cables to the host. 
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Figure 3-1. Jumper Cable Connectors 
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Figure 3-2. 5-Foot Coaxial Cables on Synchronizer 
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EQUIPMENT SWITCHES 

1. Set all positions of equipment switch 
SI to OFF (figures 2-1 and 2-2) . 

2. Set all positions of S2 to OFF. 

3. Set all positions of S3 to OFF. 

4. Set all positions of S4 to OFF. 

5. Refer to NPU program and determine 
which of four sets of terminals are 
connected, and to which equipment 
switch each set of terminals correspond. 

6. Refer to host program and determine 
which equipment addresses are assigned 
to the coupler. 

7 . Select an equipment switch to be used 
(step 5) and set its host-assigned 
position (step 6) to ON. 

8. Repeat step 7 for each assigned equip- 
ment switch. 

NOTE 

All equipment switches cannot be 
used. Those switches not in use 
must be set to OFF. No switch in 
use can have more than one position 
set to ON. No two switches can 
have the same position set to ON. 

9. If two couplers are to be installed, 
repeat steps 1 through 8 for the second 
coupler. 



RIBBON CABLES 

1. Place synchronizer (figure 2-1) on a 
flat surface with its components 
facing up. 



2. Connect three ribbon cables to synchro- 
nizer as follows (figure 3-3) : 

NOTE 

If no modifications have been made 
to the coupler, omit steps 2a and 
4a which install the Jl cable. The 
Jl cable is provided for spares. 

a. Plug cable 74845800 into Jl of 
synchronizer so that blue stripe 
is facing away from J2. 

b. Plug cable 74843700 into J2 of 
synchronizer so that blue stripe 
is facing Jl. 

c. Plug cable 74843700 into J3 of 
synchronizer so that blue stripe 
is facing J2. 

3. Place interface (figure 2-3) on top of 
synchronizer with components facing up 
so that Jl of the interface is directly 
over Jl of synchronizer. 

4. Connect three ribbon cables to interface 
as follows (figure 3-3) ; 

a. Plug cable from Jl of synchronizer 
into Jl of interface. 

b. Plug cable from J2 of synchronizer 
into J2 Of interface. 

c. Plug cable from J3 of synchronizer 
into J3 of interface. 

5. If two couplers are to be installed, 
repeat steps 1 through 4 for the second 
coupler . 



74879600 D 



3-3 • 



o 
o 





C 

— — c- 

-»- AA 


ARD 


SLOTS 







R 


AB -» 


CARD CAGE 
FRONT VIEW 




UJ 

o 
< 

LL 

oc 

UJ 

(- 
z 


UJ 
N 

Z 

o 

I 
o 

z 
> 

CO 








J 
1 




J 

1 

/ 


/ 


SIDE OF CARDS 






FACES LEFT 








— 1 










/ 








J 

2 


-* 


=*™ 


J 

/ 


/ 
















































































CABLE 
SERVICE LOOPS 








/ 






TO LEFT 




J 

3 


=^ 


L4 


J 
3 












































































( 









BLUE 
STRIPE 




y 



V_>*' 



r 



^ 



Figure 3-3. Ribbon Cables Installed 



^ 



3-4 



74879600 D 



o 



•"^, 



c 



^"^■^ 



o 



^»^ 



o 



SECOND 
COUPLER 
SLOT A 
B 



FIRST 
COUPLER 
SLOT B 



INTERNAL CABLES: 

PASS-BACK CABLE 
TO HOST 
PIN 5 BLANK 

PASS-BACK CABLE 
TO NEXT EQUIPMENT 
PIN 20 BLANK 

PASS-ON CABLE 

TO HOST 

PIN 69 BLANK 

PASS-ON CABLE 

TO NEXT EQUIPMENT 

PIN 80 BLANK 



CABLE 

ASSEMBLY 

88947800 



CABLE TIES 



CABLES FROM 
NEXT IN-LINE 
EQUIPMENT! 




CABLE 

ASSEMBLY 

S2675100 



M-604 



Figure 3-4. DY159-A Coupler Coaxial Cable Layout 
(A Version Cabinet, Rear View) 
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Figure 3-5. Dyi59-B Coupler Coaxial Cable Layout 
(B Version Cabinet, Rear View) 
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CIRCUIT CARDS 

1. Insert the two circuit cards into slots 
B and C of the card cage (figure 1-5) . 
Continue insertion until connectors 

mate with connectors at rear of card cage. 

2. If two couplers are to be installed, 
insert second coupler into slots AA and 
AB of card cage (figure 1-5) . Continue 
insertion until tab connectors mate 
with connectors at rear of card cage. 



COUPLER SELECT SWITCH 

1 . Refer to NPU program and determine 

which coupler address has been assigned 
to coupler 1. 



2. Set coupler select switch SI on 
coupler 1 (figure 2-3) to its assigned 
position: up for 2, down for 3. 

3. If two couplers have been installed, 
set SI of interface on coupler 2 to 
opposite position of 81 of interface on 
coupler 1. 



CHECKOUT 

After completing all installation procedures, 
perform subsystem diagnostics to check out 
the coupler. Refer to the NPU hardware 
maintenance manual for complete checkout 
procedures using the proper diagnostics. 
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The coupler temporarily stores data that is 
being transferred between the host and a 
terminal . At a precise time and under con- 
trol of the host, it releases this data in 
the proper direction. The words input and 
output are always used in reference to the 
host. Thus output data travels from the 
host, through the coupler, to the processor, 
and eventually to a terminal. And input 
data comes from a terminal, eventually to 
the processor, through the coupler, and to 
the host. 

This section contains descriptions of the 
circuits that make up the coupler. The 
theory of operation is divided into dis- 
cussions of: the pass-on and pass-back 
block diagram; the coupler block diagram; 
and timing and control. Each circuit is 
discussed as a block within a block diagram. 
Detail circuit logic can be found on the 
logic diagrams of the two circuit cards : 
the synchronizer and the interface. A 
particular circuit can be located within 
the logic diagrams by referring to the 
block diagrams. A corner of each block 
contains the logic diagram sheet nximber. 
If the circuit is on the synchronizer, the 
number appears in the lower right-hand cor- 
ner. If the circuit is on the interface, 
the number appears in the upper left-hand 
corner. 



PASS-ON CIRCUITS 



Receivers, registers, and drivers constitute 
the pass-on circuits. The detail logic for 
all of these circuits is on synchronizer 
logic sheet 4 . The pass-on cable to the 
host brings 19 lines into the coupler. Each 
of these lines connect directly to a receiver. 



Receiver 

The receiver converts the logic level from 
the host into TTL compatible levels. A 
logic 1 from the host is a positive pulse 
that is 25 to 40 ns wide and 1.3 V in ampli- 
tude. A logic is merely the absence of a 
pulse. The receiver sends the converted 
pulse to a catch register. 



Catch Register 

The catch register captures the pulse from 
the host to enable the coupler to operate 
over a wide range of pulse widths and pulse 
skew. The catch register is connected to a 
transfer register. 



Transfer Register 






The distribution of signals to and from each 
circuit is shown on the block diagram. 
These signals are only described in this sec- 
tion when referring to their source or to 
their ultimate use. The number on the lines 
within the block diagram refer to the number 
of signals entering or leaving a particular 
block or circuit. Where no number is shown, 
only one signal is on that particular line. 

To clarify the meaning of abbreviation, in 
the text and on logic diagrams, refer to the 
list of mnemonics in the appendix. Wherever 
a word or group of bits is described, bit 
zero is the least significant unless noted 
otherwise. 



When a T70 clock pulse occurs, the transfer 
register stores the signal for 100 ns , the 
time between clock pulses. During this time, 
the signal is made available to other coupler 
circuits and to a driver. 

Only 18 of the 19 lines are made available 
to the other coupler circuits, as the coupler 
has no use for the parity signal. The coup- 
ler does use the 12 data lines and the 6 sig- 
nals: active, inactive, full, empty, func- 
tion, and master clear. These 18 lines plus 
the parity line are connected to drivers. 



Driver 
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PASS-ON & PASS-BACK BLOCK DIAGRAM 

The following paragraphs describe the func- 
tions of individual circuits within the pass- 
on and pass-back block diagram. These cir- 
cuits form three major groups: the pass-on 
circuits, the pass-back circuits, and the 
clock circuits. To clarify the relationship 
of these circuits to one another, refer to 
figure 4-1. 
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The driver converts the TTL level to the 
logic level compatible with the communica- 
tion channel. A logic 1 is a positive pulse 
that is 35 ns wide and 1.4 V in amplitude. 
A logic is merely the absence of a pulse. 
The driver is connected to the pass-on cable 
to the next equipment. 



PASS-BACK CIRCUITS 

Receivers, registers, drivers, and multi- 
plexers constitute the pass-back circuits. 
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The pass-back cable to the next equipment 
brings 17 lines into the coupler. Each of 
these lines connect directly to a receiver. 



Receiver 

The receiver converts the logic level from 
the next equipment into TTL compatible 
levels. A logic 1 from the next equipment 
is a positive pulse that is 25 to 40 ns 
wide and 1.3 V in amplitude. A logic is 
merely the absence of a pulse. The receiver 
sends the converted pulse to a catch regis- 
ter. 



Catch Register 

The catch register captures the pulse from 
the next equipment to enable the coupler 
to operate over a wide range of pulse 
widths and pulse skew. The catch register 
is connected to a multiplexer. 



Multiplexers 

From the catch registers, the multiplexers 
receive 12 data lines and 5 signals: 
active, inactive, full, empty, and parity. 
From other coupler circuits, they receive 
12 data lines and 3 signals: inactive, 
full , and empty . 

The data lines from the catch registers are 
connected by the multiplexer to transfer 
registers unless the coupler is selected 
for communication by the host. In this 
case a SENDF signal causes the multiplexer 
to disconnect data from the catch registers 
and connect data from the coupler circuits 
to the transfer registers. 

The multiplexers handle the signal lines 
differently. Only the equipment that is 
communicating with the host will have high 
signals. Therefore, the multiplexers 
select signals from the coupler circuits 
or the catch register by connecting the 
high signals to the transfer registers. 



Transfer Register 

When a T70 clock pulse occurs, the transfer 
stores the signal for 100 ns, the time 
between clock pulses. During this time, 
the signal is made available to a driver. 



Driver 

The driver converts the TTL level to the 
logic level compatible with the communica- 
tion channel. A logic 1 is a positive 
pulse that is 35 ns wide and 1.4 V in amp- 
litude. A logic is merely the absence 
of a pulse. The driver is connected to 
the pass-'back cable to the host. 
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CLOCK CIRCUITS 

Receivers, registers, drivers, and clock 
control constitute the clock circuits. 
The detail logic for all of these circuits 
is on synchronizer logic sheet 5. The 
pass-back cable to the host brings two lines, 
a 10 MHz clock and a 1 MHz clock, into the 
coupler. Each of these lines connect 
directly to a receiver. 



Receiver 

The receiver converts the logic level from 
the host into TTL compatible levels. The 
clock pulse from the host is a positive 1.3 V 
in amplitude and 35 ns wide. The receiver 
sends the converted pulse to a catch register. 
The receiver for the 10 MHz clock also sends 
the clock pulse to clock control. 



Catch Register 

The catch register captures the clock pulse 

to enable the coupler to operate over a side 
range of pulse widths and pulse skew. The 

catch register for the 1 MHz clock is con- 
nected to a transfer register. 



Transfer Register 

When a T70 clock pulse occurs, the transfer 
register stores the 1 MHz clo ck pulse for 
100 ns, the time between T70 clock pulses. 
During this time, the 1 MHz clock pulse is 
made available to a driver. 



Driver 

The driver converts the TTL level to the 
logic compatible with the communications 
channel. The converted clock pulse is a 
positive 1.4 V in amplitude and 35 ns wide. 
The driver is connected to the pass-back 
cable to the next equipment. Both the 
1 MHz and the 10 MHz clocks are sent to 
the next equipment 70 ns after they arrive 
from the host. 



Clock Control 

Clock control provides timing signals or 
clocks for all coupler operations. These 
clocks are derived from the 10 MHz clock. 
One adjustable delay circuit and one fixed 
delay line split the 100 ns period of the 
10 MHz clock into 5 ns intervals. At each 
one of these intervals which are called T 
times, a 10 MHz positive-going clock pulse 
of 25 ns duration may be derived. 

Only a few of the T times are used in the 
coupler and some of these are inverted ' or 
negative-going clocks. Whenever a clock 
is inverted, 5 ns is added to its T time. 
Some of the clocks use d in the coupler are 
TO, T40, T90, TO, f35, and T7ff. 
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There are two adjustments in clock control. 
Switch S5 provides for an adjustment of 
clock pulse width and a coarse adjustment 
of leading edge. Potentiometer R6 provides 
for a finer adjustment of the leading edge. 
Both of these controls are adjusted at the 
factory and should not be changed during 
installation. Clock pulse width is adjusted 
by setting to ON one of four S5 positions: 
A, B, C, or D. Leading edge is adjusted 
by setting to ON one of the other four S5 
positions: E, F, G, or H. 



COUPLER BLOCK DIAGRAM 

The following paragraphs describe the func- 
tions of individual circuits within the 
coupler block diagram. These circuits 
form several major groups: the equipment 
address circuits; the memory address cir- 
cuits; the data-to-memory circuits; the 
memory circuits. To clarify the relation- 
ship of these circuits to one another, 
refer to figure 4-2. This figure and the 
pass-on and pass-back block diagram contain 
all of the circuits that make up the coup- 
ler. 



EQUIPMENT ADDRESS CIRCUITS 



to 3 , contained in these two bits corres- 
pond directly to the number assigned to 
one of four sets of terminals connected to 
the NPU. It is these four sets of terminals 
that are referred to as internal equipment. 
Address switches 1 through 4 aire respec- 
tively related to internal equipments 
through 3. 



Sstoct Control 

The select control generates signal CSEL if 
the coupler has been selected to communicate 
with the host. A signal from any equipment 
switch would indicate that fact. Signal 
CSEL is sent to the F register to become 
signal FRll, and to coupler control where 
it enables the decoding of the function 
command . 



MEMORY ADDRESS CIRCUITS 

The F register, two ROMs, the counter, the 
MAB multiplexer, and 15 Y-line inverters 
constitute the memory address circuits. 
The pass-on circuits send 9 data lines to 
the F register. The equipment address 
circuits send an additional three delta . 
lines to the F register. 



o 



A decoder, 4 switches, a converter, and 
the select control constitute the equip- 
ment address circuits. The detail logic 
for all of these circuits is on synchro- 
nizer logic sheet 7. Circuit functions 
are shown on figure 4-3. The pass-on 
circuits send a function signal and 3 data 
lines to the decoder. 



Decoder 

From the transfer registers, the decoder 
receives the function signal and the 3 
data lines that carry the equipment 
address. These lines, PO09X through POllX, 
are decoded from binary to decimal. The 
8 decimal outputs, through 7, of the 
decoder are connected respectively to the 
8 positions of each equipment switch. The 
one line that corresponds to the correct 
equipment address will have a signal tran- 
sition from 1 to when the function sig- 
nal POFNX is high. 



Equipment Switches 

The four equipment switches have each been 
preset prior to installation. If any of 
them is set to the equipment address 
peceived from the decoder, this information 
is sent to the converter and select control. 



Converter 

If the converter receives a signal from the 
equipment switches, it converts that signal 
from decimal into binary. This 2-bit equip- 
ment address is sent to the F register to 
become signals FR09 and FRIO. The number. 



F Regittsr 

The F register stores a 12-bit function 
word slightly modified from the one received 
from the host (figure 2-4) . The equipment 
address circuits have converted the 3-bit 
equipment niamber, which was in bits 9 
through 11, to a 2-bit equipment address. 
These two bits stored in bits 9 and 10 , and 
the CSEL signal is stored in bit 11. The F 
register sends one or more of its bits, 
FROO through FRll, to the ROMs, the counter, 
coupler control, and the MH register. 



The ROMS 

The two ROMs store starting locations for 
the coupler buffer. One ROM is for normal 
operation, and the other ROM is for main- 
tenance. Each ROM depends on bits from 
the F register to determine which starting 
address it sends to the counter. 

The operational ROM provides the starting 
address, location 0, for one of eight areas 
in the coupler buffer. Four of these areas 
store output data (from the host) , and the 
other four areas store input data (from the 
processor). Two areas, input and output, 
are assigned to each equipment. Bits FR09 
and FRIO select an equipment address from 
through 3. Whether an input or an output 
area for that equipment is selected depends 
on the command in bits FROO and FROl. Com- 
mand 1 selects an output area; commands 2 
and 3 select an input area. Figure 4-4 
illustrates the eight areas addressed by 
the operational ROM and the signals required 
by the ROM to send an address to the counter. 
Each area in the coupler buffer contains 64 
word locations. 
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S2, S3, AND S4 ARE WIRED THE SAME AS SI 
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Figure 4-3. B«iuipm«nt Address Circuits 



The maintenance ROM provides the starting 
address, location 0, for one of 32 bytes 
in the coupler buffer. For the purpose of 
running diagnostics, the 12 8 word locations 
for each equipment have been divided into 
bytes of 16 locations each. These bytes 
are numbered through 7. Bits FR09 and 
FRIO select an equipment address from 
through 3. Bits FR03, FR04, and FR05 select 
a byte from through 7. Figure 4-5 illus- 
trates the 32 bytes addressed by the main- 
tenance ROM and the signals required by the 
ROM to send an address to the counter. 



Counter 

The counter contains the address of data to 
be transferred into or out of the coupler 
buffer. This 10-bit binary counter parallel 
loads the starting address received from the 
ROM and is incremented following each read 
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or write command from the host. Note that 
output data is a write command; also note 
that input data and send status are both 
read commands. The counter sends its 10 
bits, MACOO through MAC09, to the MAB multi- 
plexer (figures 4-4 and 4-5) . 



MAB Multiplexer 

The MAB multiplexer selects one of two 
addresses to be sent to the MA bus . One 
of these addresses is stored in the counter. 
The other address is on the Y lines from 
the processor. When the host accesses the 
coupler, the MAB multiplexer selects the 
address in the counter. When the processor 
accesses the coupler, the MAB multiplexer 
selects the address on the Y lines. 

Each of the two address sources supply 10 
bits of information to the MAB multiplexer. 
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A. ADDRESSED AREAS OF THE COUPLER BUFFER 


EQUIPMENT 



EQUIPMENT 
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EQUIPMENT 
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ECKJIPMENT 
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OUTPUT 


OUTPUT 


OUTPUT 


OUTPUT 


EQUIPMENT 



EQUIPMENT 
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EQUIPMENT 
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EQUIPMENT 
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INPUT 


INPUT 


INPUT 


INPUT 



NOTE Each araa containi locations 0-63. 
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PO01X 



POOOX 



F REGISTER 



B. REQUIRED SIGNALS FOR ADDRESSING 



FRIO 



FR09, 



FR01 



FROO 



ROM 



CHIP 
ENABLE 



COUNTER 



MAC9 
MACS 
MAC7 
MAC6 
MACS 
MAC4 
MACS 
MAC2 
MACl 
MACO 



Figure 4-4. Operational ROM 
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EQUIPMENT: 



A. ADDRESSED BYTES OF THE COUPLER BUFFER 
1 2 3 
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BYTEO 


BYTEO 


BYTEO 


BYTEO 


BYTE1 


BYTE1 


BYTE1 


BYTE1 


BYTE 2 


BYTE 2 


BYTE 2 


BYTE 2 


BYTE 3 


BYTES 


BYTE 3 


BYTE 3 


BYTE 4 
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BYTE 4 


BYTES 


BYTE 5 


BYTES 


BYTE 5 


BYTE 6 


BYTE 6 


BYTE 6 


BYTE 6 


BYTE? 


BYTE? 


BYTE? 


BYTE? 
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NOTE: EACH BYTE CONTAINS tOCATIONS 0-15. 
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F REGISTER 



PO06X 
PO04X 
PO03X 



B. REQUIRED SIGNALS FOR ADDRESSING 



FRIO 



FROB, 
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MAC1 
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Pienire 4-5. Maintenance RMl 
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The 10 address bits that are sent to the MA 
bus are shown in figure 4-6. Bit zero is 
the least significant. From the MA bus this 
address, MABOO through MAB09, is distributed 
to the: reject RAM, protect RAM, bit 14 RAM, 
S register, coupler control, coupler buffer, 
and circular buffer. When the circular buf- 
fer is selected, the MAS lines contain data 
rather than an address. Figure 4-7 shows 
all uses of the MAB lines. 



Y Linw 

The Y lines bring addressing information 
from the processor into the coupler. These 
15 Y-bits , y5 through Y14 , are sent directly 
to inverters. Bit zero is the least signi- 
ficant. 






o 
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« COUPLER BUFFER 

EQUIPMENT ADDRESS 0-3 

1 = INPUT AREA, 

« OUTPUT AREA 



» WORD LOCATION 0-83 



Figure 4-6. MAB Address Format 
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\ SELECTS COUPLER (1 OF 2) 
' 0010 OR 0011 



SELECTS COUPLER BUFFER (0) OR 
CIRCULAR BUFFER (1) OR S REGISTER (1) 



SELECTS EQUIPMENT ADDRESS 
00,01, 10, OR 11 



SELECTS INPUT (1) OR OUTPUT (0| 
'AREA OF COUPLER BUFFER 



SELECTS CIRCULAR BUFFER (00) 
OR S REGISTER (10 OR 01) 
WHEN Y 13-1 

SELECTS DATA ROTATION (0) FOR SYNC. 
~ OR NO ROTATION (11 FOR ASYNC 



Figure 4-7, Uses of HAB and Y Lines 
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Invertar 

The inverter receives a Y bit, inverts it, 
and sends it to one or more of four destina- 
tions. Ten Y bits go directly to the MAB 
multiplexer. Three of these same ten bits 
are used by the MH register. Coupler con- 
trol uses YO, and the decoder uses Y7 
through YIO (figure 4-7) . 



DATA TO MEMORY CIRCUIT 

The PDC register, the DTM multiplexer, and 
the send data inverters and multiplexers 
constitute the data-to-memory circuits. 
The pass-on circuits send 12 data lines to 
the FDC register. 



FDC Register 

The FDC register holds 12 bits of data from 

the host. These 12 bits, POOOX through 

POllX, come directly from the transfer 

registers. These same 12 bits change to 

FDCO through FDCll before they are sent to 
the DTM multiplexer. 



DTM Multiplexer 

The DTM multiplexer selects one of two sets 
of data to be sent to the DTM bus. One 
set of data is held in the FDC register. 
The other data is on the FMP lines from 
the processor. When the host accesses the 
coupler, the DTM multiplexer selects the 
data in the PDC register. When the proces- 
sor accesses the coupler, the DTM multi- 
plexer selects the data on the FMP lines. 
Each of the two data sources supply 12 
bits of information to the DTM multiplexer. 
The 12 data bits that are sent to the DTM 
bus are DTMOO through DTMll. 



FMP Lines 

The FMP lines do not bring data directly 
from the processor but via inverters and 
multiplexers. The SD lines from the pro- 
cessor bring the data into the coupler. SD 
bits 1 through 8 go to multiplexers; 9 
through 12 and 15 go to inverters. 



Inverters 



The inverters receive SD09 through SD12 and 
SD15, invert each of these data lines, and 
send FMP08 through FMPll to the DTM multi- 
plexer. Note that the FMP data bits are 
jjeniimbered by subtracting one from the num- 
ber of each corresponding SD bit. Bit SD15 
is inverted and sent to the bit 14 RAM. 



Multiplexen 

The multiplexers either sends the data on 
the SD lines directly to the DTM multiplexer 
or rotates the data before sending it. See 



figure 4-8. Whether bits SDOl through SD08 
are rotated or not depends on whether or 
not the host is communicating with an asyn- 
chronous terminal. The selection of direct 
data or rotated data is controlled by 
signal YO. 



MEMORY CIRCUITS 

The coupler buffer, the bit 14 RAM, the 
circular buffer, the protect RAM, and the 
reject RAM constitute the memory circuits . 
With the exception of the circular buffer, 
each of these circuits receive an address 
from the MA bus. 



Coupler Buffer 

The coupler buffer is a random access 
memory with capacity for 512 12-bit words. 
It can be addressed by the host or by the 
processor. For the purpose of addressing, 
the coupler buffer is divided into 8 areas: 
one input area and one output area for each 
of 4 equipments (figure 4-4). Each of the 
8 areas contain 64 word locations. 

The 9 MAB bits address one of the 512 loca- 
tions in the coupler buffer. Then the 12 
bits of data on the DTM bus may be written 
into the addressed location and stored 
until needed. Or data may be read from the 
selected location and sent to the DFM bus. 
Data from the coupler buffer to the DFM 
bus is contained in bits DFMO through 
DMF9 and bit DFMll. An additional bit, 
CBMIO, is ORed with the CBM14 to become 
bit DFMIO. 

When diagnostics are being performed on the 
NPU, the coupler buffer, is divided into 32 
bytes: 8 bytes for each of 4 equipments 
(figure 4-5). Each of the 32 bytes contain . 
16 word locations. 



Bit 14 RAM 

The bit 14 RAM is a random access memory 

with capacity for 512 single bits. It 

rece ives the result of ANDing signals SD15 
and MPWC. This result is written into the 
location addressed by the 9 MAB bits. 
When data is read from the bit 14 RAM, 
signal CBM14 is sent from the selected 
location to an OR gate where it is ORed 
with signal CBMIO. The resultant signal 
DFMIO, is sent to the DFM bus. 



Circular Buffer 

The circular buffer is a random access mem- 
ory with capacity for 256 12-bit words. It 
is addressed by the 8 CBA bits from coupler 
control. Figure 4-9 shows a partial block 
diagram of coupler control. The CBA lines 
originate in one of two counters selected 
by the CBA multiplexer. Both counters are 
returned to zero by the processor during 
an initialization process. After the host 
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A. BOTATE MODE FOR ASYNCMBONOUS TERMINALS 
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B. DIRECT MODE FOR SYNCHRONOUS TERMINALS 
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Figure 4-8. Send and Receive Data Modes 
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Figure 4-9. Signals of Circular Buffer 



74879600 C 



4-11 



writes into the circular buffer, counter A 
is incremented. After the processor reads 
the output data, counter B is incremented. 
Under the direction of memory cycle control, 
the CBA multiplexer selects one of these 
counters as the source for an address. A 
comparator determines whether the circular 
buffer is full or empty and sends this 
information to the processor. 

The 12 data bits received by the circular 
buffer come from the MAS and DTM lines. 
MAB lines through 5 and 7 and 8 locate 
the area of the coupler buffer that has 
output data being written ito it (figure 
4-7) . DTM lines 8 through 11 are I/O 
control bits. The format of the data 
bits in the circular buffer is shown in 
figure 4-10. 



reject RAM location addressed by the 8 MAB 
bits. Note that MAB06 is not needed. 
During a read cycle by the host, the 
reject signal in the selected location is 
sent to reject control. There it is ORed 
with signal DPM8 , and the resultant signal, 
DFM8M, is sent to the TDC register. 



DATA FROM MEMORY CIRCUITS 

The RCD register, the S register, the TMP 
register, a terminator, RD control, and 
receive data multiplexers and drivers con- 
stitute the data from memory circuits. 
The DFM bus sends 11 lines of data to the 
TDC register. An additional line of data 
is sent from reject control. 
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Data bits in circular buffer 

Indicates output area in 
coupler buffer 



Indicates word location 
in coupler buffer 



Control I/O operations 



Figure 4-10. Word Format in Circular Buffer 



Protect RAM 

The protect RAM is a random access memory 
with capacity for 512 single bits. Whenever 
data is written into the coupler buffer, 
signal PROT is written into the protect 
RAM location addressed by the 9 MAB bits . 
This signal is generated in protect con- 
trol. From the protect RAM signal PROT is 
used to set the p rotect flip-flop, which 
then sends signal PROTF to the reject RAM. 



Reject RAM 

The reject RAM is a random access memory 
with capacity for 256 single bits. When 
output data is writt en into the coupler 
buffer, signal PROTF is written into the 



TDC Register 

The TDC register stores a 12-bit word that 
is to be transferred to the host. Its 
immediate destination is the multiplexers 
in the pass-back circuits. These 12 bits 
are TDCOO through TDCll. The TDC register 
receives its word from one of two sources: 
the coupler buffer or the S register. 



S Regictor 

The S register stores 4 bits of the status 
word: bits 0, 1, 4 and 5 (figure 2-5). 
It has four sections which correspond to 
the four equipments, through 3. When a 
send status command is received from the 
host, status control selects the proper 
section of the S register. The pertinent 
4 bits are then sent to the DFM bus. The 
other 8 bits that make up the status word 
are a fixed code . 

The processor can also access the S reg- 
ister. A request for status from the 
processor is handled in the same manner 
as one from the host. In this case the 
destination of the status word would be 
the TMP register. 



TMP Register 

The TMP register stores a 12-bit word that 
is to be transferred to the processor. Its 
immediate destination is the multiplexers 
and drivers for the receive data lines. 
The TMP register receives its word from 
one of three sources: the circular buf- 
fer, the coupler buffer, or the S register. 

Driven 

The drivers receive the upper 4 bits from 
the TMP register and the 4 upper most bits 
of the RD lines from driver control. Each 
driver inverts its data bit and sends it 
to the processor on an RD line . The 8 
bits from the drivers are RD09 through RDlff . 
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The multiplexers either sends the data 
directly out on the RD lines or rotates 
the dfta Jsefore sending i t (fi gure 4-8) . 
Whether bits RDOl through RD08 are rotated 
or not depends on whether or not the host 
is co(mnunicating with an asynchronous ter- 
minal. The selection of direct data or 
rotated data is controlled by signal YO. 



Termjnators 

The DFM bus is terminated through resistors 
to plus five volts at the terminator. 



CONTROL CIRCUITS 

The coupler coptfol, TC control, the Y-line 
decoder, the f^H register, reject control 
and driver, reply control and driver, and 
the R/W inverters constit;ute the control 
circuits. Most of the operations that take 
place in th4 coupler are con't:rplled by 
circuitry of the coupler control , 



Coupler Conta'ol 

Coupler control receives T times fron* qlocH 
control, signals from transfer registers 
and Y lines, and several other signals from 
within the cpupler. With t^hese control and 
timing signals, coupler control establishes 
the direction of ^sta flow between the host 
and the processor. 

Either the processor o^ the host may request 
a iijemory cycle or both requests may cpme 
simultaneously. In any case, only one 
is allowed at one time. In the case of 
simultaneous requests, the processor must 
wait up to 450 ns until the host's request 
has been serviced. When one of these 
requestors is allowed acpess, coupler con- 
trol sends a signal to the MAB and DTM 
multiplexers that selects the proper source 
of address and data. 



TC control counts the number of locations 
read in the coupler buffer until the maxi- 
mum is reached. When the terminal count; 
is complete for that particular equipment, 
signal TCC is generated. See figure 4-11, 
A counter supplies inputs to two gates: 
a ^4 count and a 16 count. One gate is 
enabled by an opeijr^tional read from the 
host. The other gate is enabled by a 
maintenance read from the host. When 64 
locations have been read during normal 
operations, the TCC flip-flop is set and 
signal TCC is generated. Reading 16 loca- 
tions during diagnpstics causes the setting 
of the TCC flip-flop. Signal TCC clears 
the F register and inhibits write enable 
to the coupler buffer. The counter is 
incremented by signal MACI which also 
increments the counter in memory address 
circuits. The counter is cleared by signal 
TCC or by a new function word. 



Y-Llne DMOcler . 

The Y-line decoder receives signals Y07 
through YIO and decodes them to select 
one of t\ifo couplers. The coupler select 
switch has been set to the position assigned 
by the processor. This ppsition is either 
address 2 or address 3. If the hexideci- 
mal address on the Y lines is the same as 
the address of the positioned switch, 
this coupler is selected for processor 
operation^. The presence of a write or 
read signal along with the proper address 
indicates that the processor desires 
communication. 



R/W Invartsrt 

An inverter receives the read signal from 
the processor, inverts it, and sends it 
to coupler control and other circuits. 
An identical inverter treats the write 
signal in an identical manner. 
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MH Regittsr 

The MH register stores signal PROS in one 
of four sections that correspond to the 
four equipments. During diagnostics this 
signal holds the coupler buffer for mainte- 
nance tests (figure 2-4) . The state of the 
MH register is sent to reply control where 
a negative reply is generated in respVanse 
to an access request from the processor . 



Reply Control 

Reply control answers a request from the 
processor with either a positive or a 
negative reply. The types of requests 
are: read the coupler buffer, write in 
the coupler buffer, write in the status' 
register, and read the circular buffer. 
Reply control sends a negative response to 
a read or write request for the coupler 
buffer when the MH bit is set. The pro- 
cessor also gets a negative response to a 
request to read the circular buffer when 
the circular buffer is empty. Signal 
REPLY is sent through a driver to the 
processor. 

Controlware interprets the RD lines to 
determine the reply from the coupler. 
When a negative response is sent, all 16 
RD lines are at the level. This is read 
as a hexideciraal 0000. When a positive 
response is sent, a he xidecimal Fxx x is 
on the RD lines : RD13 through RD16 are 
set to the 1 level. 



Reject Control 

Reject control contains the reject flip-flop 
which is set during a processor write 
request if the protect bit is set. The 
state of the reject flip-flop is sent 
thro ugh a d river to the processor as sig- 
nal REJECT. 



MEMORY CYCLE FLOW DIAGRAM 

The following paragraphs describe the 
sequence of events within- the memory cycle 
flow diagram. These events form four major 
groups: processor write cycle, processor 
read cycle, host write cycle, and host read 
cycle. To clarify the relationship of these 
events to one another, refer to figure 4-12. 

To better understand the overall operation 
of the coupler', a short review is given 
here of some pertinent facts . The coupler 
is a slave to the programs of the host and 
■the processor. Its task is to transfer 
data between the host and the proceseor 
upon command. The coupler and the pro- 
cessor are merely parts of the NPU which 
enables the host to communicate with up to 
256 terminals. Up to 64 of these terminals 
are assigned to one of four equipments . 
When data is transferred, it is done a 



block at a time. That is, one character 
from or to each of 64 terminals is trans- 
ferred in a block of data. 

Either the processor or the host may request 
a memory cycle or both requests may come 
simultaneously. In any case only one is 
allowed at one time,. In the case of simul- 
taneous requests , the processor must wait 
until the host's request has been serviced. 
The memory that is being accessed is the 
coupler buffer and related memories within 
the coupler. 



PROCESSOR WRITE CYCLE 

From the start of the flow diagram, the 
first decision is whether or not the host 
or the processor is selecting. If the 
answer is neither, then return to start. 
If the answer is yes, it must be decided 
which of the two is selecting to communi- 
cate. Assume for now that the processor 
selects the coupler. 

Do negative response conditions exist? If 
the answer is yes, send a hexidecimal 0000 
back to the processor and return to start. 
If the circular buffer is not empty and 
there is not a maintenance hold on the 
coupler, then answer will be no. The 
processor then requests a memory cycle. 

The processor may be locked out from acces- 
sing the coupler buffer because the host 
is being serviced. If it is, it will con- 
tinually ask whether it is locked out until 
the answer is no. Then the memory cycle 
will start and the host will be locked out, 
The next decision is whether a read or 
write cycle is desired. Assume for now 
that the processor requests a write cycle. 

Is the S register selected? Does the 
processor wish to store status? If the 
answer is yes, the data on the FMP lines 
are stored in the S register. If the 
answer is no, another decision is. made. 

Is the protect flip-flop set? If the data 
character previously written into memory 
has not been ready by the host,' the answer 
will be yes. This data must be protected; 
therefore, further writing is inhibited- 
at this point in time. A reject is sent 
to the processor, and host access to memory 
is unlocked. If the protect flip-flop is 
not set, the data on the fMP lines are 
stored in input areas of the coupler buffer. 
Host access is then unlocked, and a positive 
reply of hexadecimal Fxxx is sent to the 
processor. 



PROCESSOR READ CYCLE 

Is a read cycle or a write cycle desired 
by the processor? Assume for now that the 
processor .requests a read cycle. The 
circular buffer is read. Then the output 



o 



o 



( ^ 



,^'-\ 



4-14 



74879600 C 



( START J 



c 



^'*\. 

^i^ 






REPLY 
0000 





PROCESSOR 




LOAD 
TMP 

REGISTER 



UNLOCK 

MOST 

ACCESS 




REPLV 
FXXX 



INHIBIT 

WRITING 




PROTECT 
BIT SET 



SEND 

REJECT TO 
PROCESSOR 




RESET 

F REGISTER 




INCREMENT 
MA COUNTER 




' 




' 




' 


' 


[ TO START 




REQUEST 
MEMORY 

CYCLE 



SEND 
EMPTY 





RESET 

F REGISTER 



f TO START ) 



LOCK 

OUT 

PROCESSOR 



LOCK 

OUT 

PROCESSOR 



lOAD 

TDC 

REGISTER 



UNLOCK 

PROCESSOR 

ACCESS 



STORE 

FMP 
DATA 



UNLOCK 

HOST 

ACCESS 




UNlOCK 

HOST 

ACCESS 



UNI OCK 

PROCESSOR 

ACCESS 



REPIY 
fXXX 



I 



f TO START J 



• WRITE 
COUPLER 
BUFFER 

• WRITE 
CIRCULAR 
BUFFER 

• INCREMENT 
COUNTER 
OF CIRCU- 

I AR BUFFER 



INCREMENT 
MA COUNTER 
COUNTER 



UNlOCK 

PROCESSOR 

ACCESS 



O 

o 



74879600 C 



Figure 4-12. Memory Cycle Flow Diagram 



4-15 



areas of the coupler buffer are read and 
loaded into the TMP register. After memory 
has been read, the processor clears both 
the coupler buffer and the protect RAM. 
Host access is then unlocked, and a posi- 
tive reply of hexidecimal Fxxx is sent to 
the processor. 



HOST WRITE CYCLE 

Is it the host or the processor that is 
selecting? Assume for now that the host is 
selecting. Is there a match between the 
equipment number sent by the host and the 
equipment number assigned to the coupler? 
If the answer is no, ignore the host and 
return to start. If the answer is yes, 
load the F register with the function word 
and send an inactive signal back to the 
host. Also decode the function word and 
load the MA counter with a memory address . 
The next decision is whether a read or 
write cycle is desired. Assume for now 
that the host requests a write c^cle. 

Has the host sent an active signal and a 
full signal? If the answer is no, has the 
host sent an inactive signal signifying the 
end of communications? If an inactive 
signal has been received, reset the F 
register and go back to start. If an 
inactive signal has not been received, 
recheck for active and full signals . If 
these two signals are present, load data 
into the FDC register and send an empty 
signal to the host. The host will then 
request a memory cycle. 

The host may be locked out from accessing 
the coupler buffer because the processor 
is being serviced. If it is, it will con- 
tinually ask whether it is locked out until 
the answer is no. Then the memory cycle 
will start and the processor will be locked 
out. 



The next question is whether or not the 
protect flip-flop has been set. If the 
data character previously written into 
memory has not been read by the processor, 
the answer will be yes. This data must be 
protected; therefore, further writing is 
inhibited at this point in time. A reject 
is sent to the host, and processor access 
to memory is unlocked. If the protect 
flip-flop is not set, data is wrtten into 
the output areas of the coupler buffer. 
Information is also written into the circu- 
lar buffer, and the counter of the circular 
buffer is incremented. The MA counter is 
then incremented, and the processor access 
to memory is unlocked. 



HOST READ CYCLE 

Is a read cycle or a write cycle desired 
by the host? Assume for now that the host 
requests a read memory cycle. If the host 
is not locked out, a memory cycle will 
start and the processor will be locked out. 
Data from an input area of the coupler 
buffer or status from the status register 
will be loaded into the TDC register. After 
memory has been read, the host clears both 
the coupler buffer and the protect RAM. 
Processor access to memory is then unlocked. 

Has the host sent an active signal and an 
empty signal? If the answer is no, has the 
host sent an inactive signal signifying 
the end of communications? If an inactive 
signal has been received, reset the F reg- 
ister and go back to start. If an inactive 
has not been received, recheck for active 
and empty signals. If these two signals 
are present, send a full signal to the 
host and increment the MA counter. The 
memory cycle request will then be serv- 
iced as in the previous paragraph. 
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DIAGRAMS 



There are two versions of the coupler. 
Logic diagrams for both versions are in- 
cluded in this section. When using the 
diagrams as a trouble-shooting aid, verify 
that the component locators on the circuit 
card agree with those on the logic diagram. 



The logic diagram for the first version 
of the synchronizer is drawing number 
74850100. The logic diagram for the first 
version of the interface is drawing number 
74846100. The second version of the 
coupler is logically shown in drawings 
numbered 74850101 and 74846101. 
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This section contains preventive maintenance 
procedures and corrective maintenance aids. 
When trouble-shooting a defective coupler, 
refer to theory of operation and logic 
diagrams . Supplementary maintenance aids 
are included in appendices. 

PREVENTIVE MAINTENANCE 

The following paragraphs contain procedures 
which if performed periodically will mini- 
mize subsystem down-time due to coupler 
malfunctions. Maintain a log to ensure 
faithful observance of maintenance periods. 
Wherever maintenance periods are not given, 
refer to subsystem maintenance procedures . 



TEST EQUIPMENT 

The following items are needed to maintain 
the coupler. 

1. One spare coupler including items 
1 through 4 in table 3-1. 

2 . Two card extenders , part number 
74537300. 

3. One hardware maintenance manual, 
number 74849600. 

4. One dual-trace, high-frequency 
oscilloscope, Tektronix 453 for 
example . 

5. One complete set of subsystem 
diagnostic tapes, listed in NPU 
hardware maintenance manual. 

6 . One set of tools including a DIP 
clip and an acid brush. 



EDGE CONNECTOR CLEANING 

1. Remove subsystem power when 
cleaning edge connectors. 

2 . Pull the two circuit cards 
approximately two inches (50 mm) 
away from their mating connectors. 

3. Re-insert the circuit cards until 
they once again mate with the 
connectors at the back of the 
card cage . Thus the connectors 
are cleaned by the wiping action 
of the connector contacts . 

4 . Whenever circuit cards are removed 
from the card cage, further clean 
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the edge connectors with a magic- 
rub eraser. Use a clean acid brush 
to remove all eraser crumbs before 
re-inserting the circuit cards. 



DIAGNOSTIC PROGRAMS 

Perform subsystem diagnostics to check out 
the coupler at regular intervals. Refer 
to the NPU hardware maintenance manual for 
complete checkout procedures using the 
proper diagnostics. Perform these same 
checks substituting the spare coupler to 
ensure the integrity of the spare. 



CLOCK ADJUSTMENTS 

Annually check the clock adjustments on the 
synchronizer (figure 2-1) as follows. 

1 . Connect the channel 1 probe of the 
oscilloscope to TP-2. 

2 . Connect the channel 2 probe of the 
oscilloscope to TP-1. 

3. Sync the oscilloscope on channel 1 
on the negative-going edge. 

4. Adjust R6 until the negative-going 
edge of channel 2 waveform lags 
the negative-going edge of channel 
1 waveform by 5 + 2 ns . 

5. Verify that the width of the nega- 
tive pulse of channel 1 is between 
25 and 35 ns. 

NOTE 

This pulse width has been set 
at the factory. If it is less 
than 25 ns , it can be increased 
by changing the setting of S5 
(figure 2-2) . To do this, it 
may be necessary to remove power 
and pull the synchronizer out 
until S5 is accessible. S5-A 
through S5-D adjust pulse width. 
Position A is the narrowest, 
and each succeeding position 
increases pulse width by 5 ns . 
Only one of four positions should 
be ON. 

6. If the clock adjustments cannot be 
made, check pin 219 of the synchrp- 
nizer edge connector for a minimum 
pulse amplitude of 1.3 volts. If 
this 10 MHz incoming clock amplitude 
is OK, replace the synchronizer. 
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CORRECTIVE MAINTENANCE 

The following paragraphs contain information 
that will aid you in trouble-shooting a 
suspected coupler malfunction. On-site 
maintenance consists of isolating and 
replacing a defective circuit card. The 
defective circuit card is then sent to a 
repair center where the defect is further 
isolated and repaired. The repaired circuit 
card is thoroughly tested before it is 
returned to the site. 



TEST POINTS 

The synchronizer has three test points which 
are accessible from the front of the card 
cage with the circuit card installed (figure 
2-1) . The interface has five test points 
which are similarly accessible (figure 2-2) . 
Both circuit cards also have an accessible 
ground point. These eight test points are 
listed and explained. 



Synchronizer Test Points 

1. Signal tTS is a 10 MHz clock. TP-1 
is on sheet 5 of the logic diagram. 



2. 



Signal tTC is a 10 MHz clock. TP-2 
is on sheet 5 of the logic diagram. 



Signal CSEL goes low for the dura- 
tion of the function signal when 
the host has selected the coupler 
for communications . TP-3 is on 
sheet 7 of the logic diagram. 



Interface Test Points 



1. Signal WRITE goes low when the 
processor requests a write memory 
cycle. TP-1 is on sheet 5 of the 
logic diagram. 

2. Signal READ goes low when the 
processor requests a read memory 
cycle. TP-2 is on sheet 5 of the 
logic diagram. 

3. Signal PPCE goes high when the 
coupler services a memory cycle 
request from the host. TP-3 is 
on sheet 3 of the logic diagram. 

4. Signal MPCE goes high when the 
coupler services a memory cycle 
request from the processor. TP-4 
is on sheet 3 of the logic diagram. 

5. Signal MPDECODE goes high when 
the processor selects the coupler 
for communications. TP-5 is on 
sheet 5 of the logic diagram. 



CIRCUIT CARD EXTENSION 

1 



Remove subsystem power when 
extending circuit cards. 



2. Remove both circuit cards from the 
card cage at the same time without 
removing ribbon cables . 

3. Install two card extenders in the 
card cage in place of the circuit 
cards . 

4. Insert both circuit cards into the 
card extenders at the same time. 



o 
o 



CONNECTOR PIN ASSIGNMENTS 

A list of signals assigned to the connector 
pins of the ribbon cables is given in table 
6-1. The pin assignments for the edge con- 
nectors of the synchronizer is given in 
table 6-2. Signals assigned to the edge 
connectors of the interface are listed in 
table 6-3. Edge connector signals can be 
accessed at the back of the card cage 
(figure 3-2) . 



CIRCUIT CARD SUBSTITUTION 

Whenever a circuit card is suspected to be 
defective, the quickest way to test it is to 
substitute one of the spare circuit cards, 
It is recommended that both spare circuit 
cards be substituted at the same time as an 
initial test. If the substitution results 
in a correction of the malfunction, the 
defect can be further isolated to a single 
circuit card. Follow installation procedure 
when substituting the spares. It may not be 
desirable to further isolate the malfunction 
at the site, as removal of the synchronizer 
for any length of time may disturb channel 
communications. Both suspect circuit cards 
may be shipped to a repair center with the 
ribbon cables installed. 



SHIPPING CONSIDERATIONS 

1. Tag the two boards with a red 
defective parts tag. 

2. Thoroughly describe all fault 
symptoms on the red tag or attach 
the description to it. 

3. Carefully pack the two circuit 
boards so that no damage can 
result during transit. 

4 . Conform to packaging procedure , 
CDC 13-004. 
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TABLE 6-1. RIBBON CABLES CONNECTOR PINS 






O 



^ly,,,^ 



t 


71 


J2 




J3 




Pin 


Name 


Pin 


Name 


Pin 


Name 


Pin 


Name 


Pin 


Name 


1 


Spare 


1 


GND 


26 


DFM8M 


1 


GND 


26 


MAC4 


2 


Spare 


2 


DFM4 


27 


GND 


2 


POFX 


27 


FDCl 


3 


Spare 


3 


GND 


28 


FDCL 


3 


GND 


28 


FDCO 


4 


Spare 


4 


DFMO 


29 


GND 


4 


M5 


29 


TCCF 


5 


Spare 


5 


GND 


30 


T90 


5 


GND 


30 


STATUS 


6 


Spare 


6 


DFMl 


31 


GND 


6 


T40 


31 


FR06 


7 


Spare 


7 


GND 


32 


T70 


7 


GND 


32 


FDC2 


8 


Spare 


8 


DFM5 


33 


GND 


8 


T45 


33 


FDC3 


9 


Spare 


9 


GND 


34 


fU 


9 


GND 


34 




SENDI 


10 


Spare 


10 


DFM2 


35 


GND 


10 


SENDF 


35 


SPARE 


11 


Spare 


11 


GND 


36 


*70 


11 


FR02 


36 


FR08 


12 


Spare 


12 


DFM3 


37 


GND 


12 


FR07 


37 


AREADY 


13 


Spare 


13 


GND 


38 


t75 


13 


FDC6 


38 




frClear 


14 


Spare 


14 


TDCL 


39 


GND 


14 


FDC8 


39 


FDCIO 


15 


Spare 


15 


GND 


40 


■gMDE 


15 


FDC7 


40 


CSEL 


16 


Spare 


16 


DFMIO 


41 


GND 


16 


FRIO 


41 


FDC9 


17 


Spare 


17 


GND 


42 


T80 


17 


FDC4 


42 


FDCll 


18 


Spare 


18 


DFM6 


43 


GND 


18 


FDC5 


43 


PPREAC 


19 


Spare 


19 


GND 


44 


TO 


19 


MAC9 


44 


MACO 


20 


Spare 


20 


DFMll 


45 


GND 


20 


MACS 


45 


MACl 




21 


GND 


46 


MACL 


21 


FR09 


46 


MAC 2 


22 


DFM9 


47 


GND 


22 


MAC I 


47 


MAC3 


23 


GND 


48 


POAX 


23 


MAC 7 


48 


FROl 


24 


DFM7 


49 


GND 


24 


MAC6 


49 


FROG 


25 


GND 


50 


POEX 


25 


MACS 


50 




PPWRIT6 
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TABLE 6- 


2. PIN ASSIGNMENTS FOR SYNCHRONIZER 




o 


Pin 


Function 


Pin 


Function 


Pin 


Function 


Pin 


Function 


: ■ O 


1 




201 




27 


GND 


227 


GND 




2 




202 




28 


PB09I 


228 


PBIO I 




3 


+5V 


203 


+5V 


29 


PBllI 


229 


PBAI 




4 


+5V 


204 


+5V 


30 


GND 


230 


GND 




5 




205 


PBOOO 


31 


PBII 


231 


PBFI 




6 


GND 


206 


GND 


32 


PBEI 


232 


PBPI 




7 


PBOIO 


207 


PB02O 


33 


GND 


233 


GND 




8 


PB03O 


208 


PB04O 


34 


CLKOIO 


234 


CLKIOO 




9 


GND 


209 


GND 


35 




235 






10 


PB05O 


210 


PB06O 


36 




236 




' r^\ 


11 


PB070 


211 


PB08O 


37 




237 


■ ■ , ,■ 




12 


GND 


212 


GND 


38 




238 






13 


PB09O 


213 


PBIOO 


39 




239 






14 


PBllO 


214 


PBAO 


40 




240 






15 


GND 


215 


GND 


41 




241 






16 
17 


PBIO 
PBEO 


216 
217 


: PBFO 
■ PBPO 


42 
43 




242 
243 




■ o 


18 


GND 


218 


GND 


44 




244 






19 


CLKOII 


219 


CLKIOI 


45 




245 






20 




220 


PBOOI 


46 




246 






21 


GND 


221 


GND 


4 7 




247 






22 


PBOII 


222 


PB02I 


4d 




248 






23 


POO 3 1 


223 


PB04I 


. 49 




249 




■ ' r '~^.' 


24 


GND 


224 


GND 


50 




250 




■ ; ^-^-^ 


25 


PB05I 


225 


PB06I 


51 




251 






26 


PB07I 


226 


PB08I 
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TABLE 6-2. PIN ASSIGNMENTS FOR SYNCRHONIZER (contd) 



o 



\k*#^ 



Pin 


Function 


Pin 


Function 


Pin 


Function 


Pin 


Function 


52 




252 




78 


POllI 


278 


POAI 


53 




253 




79 


GND 


279 


GND 


54 




254 




80 


POII 


280 


POFI 


55 




255 




81 


POEI 


281 


POPI 


56 




256 




82 


GND 


282 


GND 


57 




257 




83 


POMCI 


283 


POFNI 


58 




258 




84 




284 


POOOO 


59 




259 




85 


GND 


285 


GND 


60 




260 




86 


POOIO 


286 


PO02O 


61 




261 




87 


PO03O 


287 


PO04O 


62 




262 




88 


GND 


288 


GND 


63 




263 




89 


POO 50 


289 


PO06O 


64 




264 




90 


P0070 


290 


PO08O 


65 




265 




91 


GND 


291 


GND 


66 




266 




92 


POO 90 


292 


POIOO 


67 




267 




93 


POllO 


293 


POAO 


68 




268 




94 


GND 


294 


GND 


69 




269 


POO 01 


95 


POIO 


295 


POFO 


70 


GND 


270 


GND 


96 


POEO 


296 


POPO 


71 


POOH 


271 


POO 2 1 


97 


GND 


297 


GND 


72 


PO03I 


272 


PO04I 


98 


POMCO 


298 


POFNO 


73 


GND 


273 


GND 


99 




299 




74 


P005I 


274 


PO06I 


100 




300 




75 


POO 7 1 


275 


PO08I 


101 


GND 


301 


GND 


76 


GND 


276 


GND 


102 


GND 


302 


GND 


77 


PO09I 


277 


POIOI 











o 
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TABLE 6-3. PIN ASSIGNMENTS FOR INTERFACE 



Pin 


Function 


Pin 


Function 


Pin 


Function 


Pin 


Function 


u 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


+5V 
+5V 


201 
202 
203 
204 
205 
206 
207 
208 
209 
210 
211 
212 
213 
214 
215 
216 
217 
218 
219 
220 
221 
222 
223 

■ 

224 
225 
226 


+5V 
+5V 


27 
28 
29 

30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
■ 47 
48 
49 
50 
51 




227 

228 

229 

230 

231 

232 

233 

234 

235 

236 

237 

238 

239 

240 

241 

242 

243 

244 

245 

246 

247 

248 

249 

250 

251 






SDIO 




SDOl 


RDIO 




RDOl 


SDll 




SD02 


RDll 




RD02 




SD03 


SD12 




RD03 


RD12 




SD04 




RD04 


RD13 


SD05 
Y04 




RD14 




RD05 


SD15 




SD06 


RD15 




REPLY 
Y05 




RD06 


RD16 
Y3 
Y2 
Yl 




SD07 




REJECT 




RD07 
Y06 




READ 


r"^\ 


SD08 




RD08 




25 


SD09 




26 


RD09 
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TABLE 6-3. PIN ASSIGNMENTS FOR INTERFACE (contd) 



kJ 



o 






Pm 



52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 



Function 



Pin 



252 

253 

254 

255 

256 

257 

258 

259 

260 

261 

262 

263 

264 

265 

266 

267 

268 

269 

270 

271 

272 

273 

274 

275 

276 

277 



Function 



Pin 



78 

79 

80 

81 

82 

83 

84 

85 

86 

87 

88 

89 

90 

91 

92 

93 

94 

95 

96 

97 

98 

99 

100 

101 

102 



Function 



GND 
GND 



Pin 


Function 


278 




279 




280 


YO 


281 


Y07 


282 


Y08 


283 


YOd 


284 


YIO 


285 


Yll 


286 


Yl2 


287 


W3 


288 


Y14 


289 


Y15 


290 


WRITE 


291 




292 




293 




294 




295 




296 




297 




298 




299 




300 




301 


GND 


302 


GND 
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PARTS DATA 



This section contains the assembly drawings 
and parts lists for the Emulation Coupler 
and Cable Set. 
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GLOSSARY 



Some of the terminology used in the manual 
was shortened to simplify explanations. 



This glossary relates the shortened terms 
to the terms used on the logic diagrams. 






O 



circular buffer 
CLA 

CLE 

Coupler 
Coupler buffer 

Coupler select 

switch 

DFM bus 

DIP 

DMA 

DTM bus 

F register 

PDC register 

Host 

IDC 

Interface 

Inverter 



circular buffer memory 

communications line 
adapter 

communications line 
expansion 

667X Emulation Coupler 

coupler buffer memory 

MP equipment select switch 

data from memory bus 

dual in-line package 

direct memory access 

data to memory bus 

function register 

from data channel register 

peripheral processor 

internal data channel 

2550 interface circuit 
card 

line inverter 



MA bus 

Maintenance ROM 
MH register 

Modems 

MP 

NPU 

Operational ROM 

PPU 

Processor 

Protect RAM 

RAM 

Reject RAM 

ROM 

S register 

Synchronizer 

TC control 
TDC register 
Y-line decoder 



memory address bus 

maintenance addpess ROM 

maintenance hold flag 
register 

modulator and demodulator 

microprocessor 

network processor unit 

operational address ROM 

peripheral processor unit 

microprocessor 

memory protect bit RAM 

random-access memory 

PPU character reject RAM 

read-only memory 

status register 

channel synchro^iizer 
circuit card 

terminal count logic 

to data channel register 

MP address decoder 
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MNEMONIC LISTING 



B 



Some of the mnemonics used in the logic 
diagrams of the coupler are built from a 
prefix, a signal, and a suffix. The prefix 
gives the source of the signal, and the 
suffix gives the location of the signal. 
While a third type of mnemonic includes a 
number which indicates that it is one of 



a series of bits emanating from the source. 
Rather than offer a complete (and reduj>dant) 
list of mnemonics, this appendix lists all 
of the building blocks which are used to 
make up mnemonics . Wherever confusion 
could exist, entire mnemonics are listed. 



o 



c 



o 
o 



AREADY address ready 

B9A14WE bits 9 and 14 write enable . 

CBA5 circular buffer address bit 5, 
1 of 8 

CBMIOO coupler buffer memory bit 10 out 

CBMT circular buffer empty 

C9MTF circular buffer empty flip-flop 

CBUF circular buffer 

CBUFCE circular buffer cycle enable 

CBUFI circular buffer initialize 

CBWE circular buffer write enable 

CDENA control decoder enable 

...CE cycle enable 

CLKOII clock 1 MHz in 

CLKIOI clock 10 MHz in 

CRWE character reject write enable 

CSEL coupler selected 

DFM6 data from memory bit 6, 1 of 12 

DTM7 data to memory bit 7, 1 of 12 

ECBM enable coupler buffer memory 

ENAMT enable maintenance 

ENAOP enable operation 

...F flip-flop 

FDC8 from data channel bit 8, 1 of 12 

FDCL from data channel load 

FMPOl from microprocessor bit 1, 1 of 12 

FRO 9 function register bit 9, 1 of 12 



FRCLEAR 


function register 


FULLF 


full flip-flop 


GND 


ground 


...I 


in or increment (counter) or 




initialize (memory) 


...L 


load 


...M 


modified 


MAB02 


memory address bus bit 2, 1 of 10 


MAC03 


memory address counter bit 3, 




1 of 10 


MAC I 


memory address counter increment 


MAINT 


maintenance 


MMWE 


master memory write enable 


MP. .. 


microprocessor (the processor) 


MPINC 


microprocessor increment counter 


MPMARI 


MP memory access reply initiate 


NREPLY 


negative reply 


...0 


out 


PB. . . 


pass back 


PB04I 


pass-back data bit 4 in, 1 of 12 


PO. . . 


pass on 


SEND . . . 


send 


. ..A. .. 


active 


. . .E. . . 


empty 


. ..F. . . 


full 


...FN. . . 


function 


. ..I. .. 


inactive 
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. . .MC. . 

. . .P. . . 
PP. . . 
i^ROT 
RD05 

3'Rl 
T40 



master clear 

parity 

peripheral processor (the host) 

protect 

receive data bit 5, 1 of 16 

send data bit 6 

status register initialize 

time 40, l.of several 10 MHz 
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TC terminal count 

TCC terminal count complete 

TDC07 to data channel bit 7, 1 of 12 

TMPC timed microprocessor cycle 

TMPCE timed microprocessor cycle enable 

...WE write enable 

• • -X coupler internal 

Y12 Y line bit 12 
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TIMING DIAGRAMS 



The timing diagrams in this appendix relate the number at the top of the diagram by 10 
signals to time in nanoseconds. Multiply to arrive at the relative time in nanoseconds. 
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DATA WORD FUNCTION CODES 



o 



The upper 4 bits (8 through 11) of the 
output word provide I/O control and act, 
in various combinations, either as a flag 
for data characters or as a control for 
the modem. Any data to be transmitted 



must be accompanied by either a 4XXX or a 
5XXX function code. 

Table D-1 describes the meaning of the upper 
four control bits. The output data word is 
in reference to data from the host. 



TABLE D-1. 



DATA WORD FUNCTION CODES 






o 



^^, 



Code 


General Description 


OXXX 


A do-nothing function; no data is transferred. 


IXXX 


Enables the receiver section of the DCS to resync. Does not 
affect the carrier or the line connection. No data should be 
contained in this word. 


2XXX 


Turns off the carrier. No data should be contained in this word. 


3XXX 


Turns off the carrier and allows the receiver to resync. No 
data should be contained in this word. The valid data character 
preceding this function code is transmitted prior to carrier 
turn-off. Note that MFC's appended to a clocked-data modem 
message are considered to be valid data characters. 


4 XXX 


Turns on the carrier. Must be appended to all data words (see 
5XXX code description) . 


5 XXX 


Turns on the carrier and resyncs the receiver. Can contain data 
to be transmitted; primarily a function for Full-Duplex opera- 
tion. Should be used whenever it is desirable to resync the 
receiver and transmit data simultaneously. 


6XXX 


Resyncs the receiver, turns off the carrier, and disconnects the 
telephone connection. No data should be contained in this word, 
Used primarily to disconnect the phone line. 




NOTE 




The 2XXX, 3XXX, and 6XXX codes await the disassembly 
of the previous valid character before they affect 
the carrier; 4XXX and 5XXX codes act immediately. 
The 6XXX code does not wait for completion of the 
last bit of the last output character before becoming 
active. Software timing for the use of the 6XXX 
code is desirable. 


7XXX 


Resyncs the receiver and enables the telephone connections for 
data transmissions. This word contains no information to be 
transmitted. 


X (Ixx) XX 
(Bit 8 set) 


Used to disconnect a modem when output operation has failed in 
the middle of a character. Indicates that any valid character 
in the Output Buffer should be ignored, and that any data accpm- 
panying the function code should be transferred into the buffer 
memory. The DSC does not recognize that it is disassembling a 
character on this terminal and it executes the incoming function. 
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